Ciliary neurotrophic factor is an early lesion-induced retrograde signal for axotomized facial motoneurons.
To investigate the involvement of ciliary neurotropic factor (CNTF) in the postlesional response of motoneurons, we studied the activation of STAT3 signaling, the main signal transduction pathway of CNTF-like cytokines, in the facial nucleus of wildtype and CNTF-deficient mice following peripheral nerve transection. As shown by immunocytochemistry and immunoblot analysis, phosphorylation and nuclear translocation of STAT3 was maximally induced within 12 h postlesion in motoneurons of the ipsilateral facial nucleus of wildtype mice and is maintained for at least 3 days. In CNTF(-/-) mouse mutants, activation of STAT3 signaling was delayed by 10-12 h. Application of CNTF to the transected nerve restored rapid STAT3 activation in CNTF-deficient animals, whereas application of colchicine suppressed STAT3 signaling in wildtype mice for at least 24 h. These results identify CNTF as an early retrograde signal in axotomized facial motoneurons by showing that CNTF released at the lesion site is responsible for the initial induction of STAT3 signaling. Other cytokines like leukemia inhibitory factor obviously become active at later time points.